Abstract
monthly timescale than at annual timescale, and even becomes the dominant controlling factor on the temporal variability of 64 E in some extremely arid regions. Therefore, when applying to smaller timescales, the Budyko framework should be 65 extended to incorporate the effect of WSC (Zhang et al., 2008; Zeng and Cai, 2015) . Wang (2012) 
97
All the data used are disaggregated into 0.5° × 0.5° grids over China (for a total of 3814 grids) using the linear interpolation.
98
Gridded WSC at the time interval 
139
As the timescale becomes finer, WSC becomes more significant in closing water budget since it controls the supply and 140 demand of water fluxes with a delayed effect (Chen et al. 2013) . Therefore, the effect of WSC has to be incorporated into
141
BM particularly when applied to smaller timescales. Following Wang (2012) , the water availability is defined as the effective 
144
In this study, both equations (4) and (5) will be applied to the smaller timescales (i.e. annual, seasonal and monthly). The 145 parameters ω is estimated by using the least-square method.
146

Model performance evaluation
147
The model performance is evaluated by using the Nash-Sutcliffe Coefficient of Efficiency (CE) and the Relative Error (RE).
148
The CE is calculated as 
184
As WSC can play a significant role in affecting annual E, the extended BM (equation (5)), which incorporates the effect of 185 
212
Following the definition of the wet-and dry-season (equations (2) and (3)), the wet and dry seasonal PET/P, PET/P e , E/P,
213
and E/P e are calculated respectively in each basin. For some extremely humid (arid) basins, the mean monthly aridity indices 214 can be all smaller (larger) than 1.0 for all twelve months so that there is only wet (dry) season without any dry (wet) season. 
Grid scale
232
Similar to the basin scale, the PET/P, PET/P e , E/P and E/P e are calculated separately for wet-and dry-season at the grid 233 scale. The validation of the BM and extended BM against observed E in dry season for the selected grids is shown in Figure   234 7. There are 3538 out of the total 3814 grids (92.8%) with dry season identified within twelve months. For the performance between the observed and simulated interannual variability of E in dry season (Figure 7g) . However, the BM tends to 239 overestimate the interannual variability of E particularly for the humid basins with the RE as large as 124.3% (Figure 7e ).
240
The results suggest that the BM is more applicable to arid than humid climates, similar to that found in analyzing annual 
257
The BM and the extended BM are applied to model monthly water balance for the 14 river basins. The comparisons between 258 the observed and simulated monthly E from both models are presented in Figure 9 . Overall, the BM performs well in all 259 basins with the RE (CE) between -16.6% and 9.5% (0.69 and 0.98). However, the BM tends to underestimate the peaks of E 
